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rain of the month. Dr. T. C. Hunter, voluntary observer at 
Napoleon, Ohio, reports that on account of the drought t h e  
wells and streams i n  that section mere very low and many en- 
tirely dry, and that water had to be hauled for all purposes. 

FOREST FIRES. 
Destructive marsh fires wore reported near Jackson, Mich., 

on the 3d and 22d, and in the iiiterior of the state on the 
17th, doing considerable damage to standing timber, out- 
buildings, etc. On the west side of tho Grand River, oppo- 
site Portland, Mich., fires were reported from the 11th to 
14th, and on tlie 21st forest fires were raging about Coleman, 
Mich. Mr. J. M. Harrison, voluntary observer at Friendship, 
Wis., reports that forest fires from the 15th to 25th burned 
hundreds of tons of hay and large quantities of timber in that 
section. Destructive fires were reported a t  Ellsworth, Wis., 
on the 22d, and at Chippewa Falls, Wis., on the 19th. In 
Minnesota destructive forest fires wore reported a t  Saint Pe- 
ter on the 4th; a t  Stillwater on the lGtli; and in the vicinity 
of Princeton they were reported under date of the 19th as 
haviug been raging iu that sectiou for three weeks. The Sig- 
ual Service observer a t  Rapid Clt,s, Dak., reported a forest 
fire west of that place 011 the 17th. Fires were reported in 
the neighborhood of Decatur, Id., on the 22d, and about fifty 
miles south of Palestine, Tex., on the 2Sth. 

PRAIRIE FIRES. 
An extensive prairie fire mas reported uear Spirit Lake, 

Coma, on the 6th; in Palo Alto C O . ,  Iowa, on the 7th; ueiw 
Fergus Falls, Minn., on the 24th, alld about Bismarck, Dak., 
in the 19th. 

Solar halos were most frequeutly reported in Illinois, where 
:hey were noted on thirteen dates; in Califbrnin ou ton datos; 
111 Ohio on nine dates; in Indiana and South Caroliua on sevou 
Mas; in Massachusetts and Nevada ou six dates; and on 
kom one to five dates, inclusive, in Arkansas, Colorado, 
Georgia, Idaho, Iowa, Kansas, Kentucky, Louisiana, Maine, 
Haryland, Michigan, Minnesota, Missouri. Montana, Ne- 
xaska, New Hampshire, New Jersey, New Pork, North Cam- 
ina, Oregon, Pennsylvania, Tennessee, Texas, Utah, Vir- 
Tinia, Washington, Wisconsifi, and Wyoniing. I n  states and 
;erritories other thau those n m e d  no solar halos were re- 
)orted. Thex mere reported in tho greatest number of stiites 
tnd territories, eleven, on the 19th; in nine on the 3d; in eight 
)n the 12th,2lst, and 24th ; i n  Seven on the 30th ; in six on the 
ith,  1&h, 17th, 18th, and 23d; i n  from one to five, inclusive, 0x1 
,he ls t ,  2d, 4th, 8th to l l t h ,  13th, 14th, lfith, Both, 23d, 26th 
o 29th, and 31st. No solar halos mere reported ou the Gth 
uid 7th. 

Lunar halos were most frequently reported in Iowa, where 
,hey were noted on eight dates; in California, Illinois, aud 
gevada on seven dates; in Wisconsin on six dates; and on 
'rom one to fir0 dates, inclusive, In Arizona, Arkansas, Colo- 
,ado, District of Columbia, Florid% Georgia, Indiana, Kansas, 
ientucky, Louisiana, Maryland, Massachusetts, Michigan, 
dinnesota, Mississippi, Missouri, Montana, Nebraska, New 
rersey, New Mexico, New Pork, North Carolina, Ohio, Penn- 
slyania, South Carolina, Dakota, Tennessee, Toxas, Vir- 
:inla, Washington, and Wyoming. In  states aud terri- 
ories other than those named no lunar halos were reported. 
?hex were reported in  the greatest number of states and ter- 
itones, seventeen, on the 3d; in ten on the 4th; in Rixteen 
In the 6th; in  nineon the 6th; Seven on theloth andl l th ;  
n six on the Ist, 2d, and 3 1 ~ t ;  from one to five on the 7th, 
tll, 12th to 19th, and from the 27th to the 30th. For dates 
tlier than those named no lunar Ilalos mere reported. 

HALOS. 

METEORS. 

The distribution of meteors, by dates, was as follows : 2d, 
Matauzas, Fla.;  Rugby, Tenn. Gth, Lead Hill, Ark.; Fort 
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MISCELLANEOUS PHENOMENA. 

DROUGHT. 

A protracted drought wm general throughout Alabama 
Louisiana, Michigan, and Minnesota, enst-central Texas, thc 
extreme northeru part of South Carolina, tho uortheasteri 
parts of Indiana and Illinois, northern Iowa, and the north 
western portions of Ohio aud Wisconsin. Tho following arc 
reports on drought in sections of tlie country where i t  waa thc 
most severely felt. The report of the Alabama weather ser 
vice states that the precipitation for the month i n  that statc 
was less than in any mouth of October since the establish 
ment of that service; that the wells mere SO low in  some por 
tions of the state as to cause serious apprelieusion that mucl 
disease would result, and that the potato and turnip crops werc 
considerably damaged by the dry condition of the ground 
Tlio report of the  Louisiana weather sercico states that thc 
drought during the month  as unbroken save by occasiona 
local sprinkles ; that in a majority of parishes the rainfall w a ~  
barely mensurable, and at a number of places uo raiu \vas re 
ported; that the drought was a coutinuation of thiit existing 
in northern Louisiana from the first ten dags of September anc 
in southern Louisiana from September 25th, the date of thc 
last general rain; and that in consequence of the  drouglit th t  
fit11 garden produce w m  a complete failure. The report of tht 
Minnesota weather service states that a prolonged drouglil 
continued throughout the month ; that it was the ciryest Octo 
ber ever experieuced in that state; that the precipitation fox 
the month was but about G per cent. of the normal ; that the  
stage of water in rivers was very low, and some of the smallei 
lakes and rivers were entirely dry, m d  that farmers in cer 
tain localities were obliged to drive their cattle several milee 
to obtain water. The Sigual Service observer a t  Port Huron, 
Mich., reports that tho drought continued in that vicinity, and 
that the rainfall during the month aflorded only slight relief; 
that farmers report tlia condition of sow! wliext as unsatis. 
factory on account of tlie dryness o f the  8011, and the wells are 
dry. A report from Decatm, Ind., dated October 22, 1889, 
states that no rain had fallen in that section for six weeks; 
that wells and cisterns mere giving out, and that stock was 
suffering for want of watcr. Mr. John W. James, voluutarj 
observer at  Riley, Ill., reports, urider date o f the  31st, that 011 
account of thc protracted drought pastures were parched ; that 
tho ground was harder than ever before know11 at that season: 
and that no fin11 plowing had been doiio in consequence. Mr. 
John  S. Seelx, voluntary observer at Oswego, Ill ., reports that 
tho rainfdl for the month was the smallest October rainfall iu 
nine years; that the ground was too dry for plowing, and 
that wells and springs were very lorn and many of fhom dry. 

The Signal Service observer a t  Dubuque, Iowa, reports, u11- 
der.date of the 28th, that t h o  drought was very extensivo, and 
was becoming serious in  sections where t h e  water supply w a  
short for the stock, and that the ground was too dry for plow- 
ing. The Signal Service observer at Sioux Oity, Iowa,. re- 
ports, under date of' tho 8th, that a severe drought prevailed 
in the adjacent country, and that in many localities cattlo had 
to be driven miles for water; and under date of the 31st he 
reports that in the northeru part of the state tho water sup- 
ply was very short, and that farmers were buying mater by 
the barrel for their stock. Mr. J. Fred. Bayerly, volunteer 
observer a t  Cedar Springs, S. C., reports that a protracted 
drought prevailed in that section from September 24th through- 
out October, and that water was scarce and wells fitiliug. 
The Signal Service observer at Palestine, 'FOX., reports, under 
date of the 29th, that but little rain had fallen in that sectioii 
for over n month ; that the soil was dry and hard, and farm- 
el's had been unable to do their work satisfactorily, and that 
the drought was broken by heavy rain the erening of the 29th. 
The Signal Service obsorver a t  La Crosse, Wis., reports, under 
date of the 24th, that tho ground was very dry and parched, 
and that the drizzle that fell during t h a t  day wm tho first 
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portions of the state as to cause serious apprehensiorls that much disease would 
result. The dry season, however, has been of b e a t  advnnhge to the farmers, 
givin them anexcellent opportunity for gathering the rapidly opening cotton; 
and t%ere hss  been only a small percentn e of the atn le stained. 
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and a general &st occurred on the mornings of the 27th and 28th. 

of October of last year. 
Frost WYLIS re orted at  inany places from the 7th, 8th, 9tli, 14th, istli, icth, 

A.ecipitation.-The avern e rainfall for the state, 1.64, is 0.66 below the 
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Washakie, Wyo. 7th, Lead Hill, Ark. 9th, Butlerrille, Ind. 
12th, Rugby, Tenn.; Mesquite, Tex. 13t11, North Sutton, N. 
H. 14th, Manson, Iowa ;  Vevay, Ind.; Fairmont, Miiin. ; 
Palestine, Tex. lBth, Ilion, Ithaca, Trumansburgh, aiid Wetlg 
mood, N. Y. Nth, Fsirmont, Minn.; Egg Hiwbor City, N. J.; 
Trumnnshurgh, N. Y. 17t11, Ames and McC:iusl;ind, Iowa ; 
LAS Vegas, N. Mex. ; Statesburgh, S. C. 18th, Auburn, Ala. ; 
Wichita, Kans. ; Montevideo, Minn.; Eagle's Mere, Pa. 19tli, 
Egg Harbor City, N. J. ; Statesburgh, S. C. ; Dale Enterprise, 
Va. 20t11, Dale Enterprise, VR. 21st, Barren Creek Springs, 
Md.; Amherst, Mass.; East Portland, Oregon ; Memphis,Tenn. 
23d,Rugby, Tenn. 24th, Villa City, Fla.; Atlanta, Ga.; Rugby, 
Tenn. 25th, Amherst, Mass. 26t11, Auburii, Ala. ; North Slit- 
ton, N. H. 27t11, Saint Vincent, Minn. 29th, Fort Thomas, Ariz. 
31st, Berkley, Cal. ; Villa City, Fla. 

Ilion, N. Y.: a brilliant meteor w w  observed a t  6.34 p. m.,  
15th, moviug rapidly towards t.he west. I t  seemed to start 
from the zenith, growing brighter, and followed by a long 
trail of light. When at. an altitude of 20° or 25O it burst 
without report, and was followed by a long trail of brilliaiit 
sparks.-Report of MY. c f .  A. Trowbridge, voluntary observer. 

Wichita, Kans., 18th : a brilliant meteor was observed paw- 
ing horizontally westward a t  au elevation of 30° and about 
loo east of north. The meteor remained visible four seconds.- 
Report of F. L. Johnson, observer Signal Corps. 

Dale Euterprise, Va. : unusuai meteoric displays were ob- 
served during the night of the 19-20th. The greatest fro- 
qnency being noted between 1 and 2 a. m., 20th, when the 
average was one iu about every fiirty seconds. The radiant 
point was R little south of east, apparently in the constellatiou 
Taurus.-Report of L. J. Heatwole, voluntary observer. 

Fort Thomas, Ariz. : a brilliant meteor of a briglit green 
color was observed a t  8 p. ni. on the 29th, moving from south- 
west to northeast at an elevation of 45O.-Report of A. 2'. &her- 
wood, observer, Signal Corps. 

Mirage mere observed as follows: Hampton, Iowa, 27th, 
28th j Fairmont and Moutevideo, Minn., 18th; Webster, Dttk., 
17th; Woonsockot, Dak., 27th. 

XIRAGE. 

SAND STORMS. 
Saud storms were reported during the month as follows: 

Wilcox, Ariz., 6th aud 30th ; Wiiinemucca, Nev., Gth atid 7th ; 
Fresno, Cal., 7th. 

SUN SPOTS. 
Mr. John W. James, Riley, Ill. : the large single spot that 

was seen on sun's meridian September 29th, split in two Octo- 

. . - _- -_ . - __ 

ber 2d, and vanished by the 4t11, before rexching the edge. 
No other spot wiis seeii the rest of tlie month. Mr. C. E. Buz- 
zell, Leaf ltiver, 111. : s o l ~ r  ObSerVatioiis in October, 1880, were 
made ouly 011 tlie lst, 3d, 4tI1, I l th,  17th, 27th, and 28th; 
on other diktes clouds and ham prevented the observations 
froin being taken. Tile grotii' of Septombor 26th disappeared 
in l'aculz October 4th. Xo other disturbances were observed. 

Mr. M. A. Veeder, LyollS, N. y.: the spot that came into 
view September 23d, was seen October 1st and 2d approach- 
ing the mesterii limb. D ' a c ~ l ~  in its location returned by ro- 
tation October 19th. FacLlIE, that appeared Septmnber 28th, 
seen nearing the wester11 .limb October 8th. October 8th, 
facula appeared and im'sisted throughout the transit, being 
seen near the western limb ol? October 18th and 19th. Groups 
of faculae appeared by rotation on October 14th, 15th, 17th, 
19th, 21st, 234  and 34th. Observations were poor or wanting 
on many days in this month. 

Mr. H. D. Go~vey, North LemiSbUrgh, Ohio : siiii spots were 
observed on the 1st :uld 2d. 

Haverford College Observatory, Pa., (observed by Prof. F. 
P. Leavenworth) : 
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Keninrks. 
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Detiiiitioiipoor, big spot break- 

Definition Definition good. good, hig spot gone 

Definition noor. 

ing up. 

to pieces. 
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